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2. ^SSS3 056Siajb^ , KrEmi ©^Sfl?^^^-r-5Ct 

3. n^^Z(n^W,if^ . ^Em2f^#mj^iC^W:r-g)C t 

5. ^ESSOfflc0i2?3{j?, fi) 3 0- 1 0 0 - A -obODK 



6. y- ht#T*t^t(ciitrEigT ©•^i/K^tcjgfiX^n 

y-h^^:rst^tCinFESg2CDC?i/l/P^tcJ^;3c$nfc 

-:^RtfKu->^^-r^m3<Dh^>-:?>t4it^fBS.s 

7. fi5ESE5«!S/'J3>/)^6^0. f*l1xlO^^->-2. 5 
X 1 0l%?/crf©[aS©P^K-A> h^S*, ffirE» 

1 0^^-3x1 0 ^^iS?/crfO[)iSi5 
O PSK-A> hS-§35^. rErE^2 0C^i/U35i?, f5|8xl 

B5E^3058SJ|2/^,fi?1x1 0^^-4 X 1 O^^I^^^/arfOD 

ss<^pg2K-/^>h©^^crct€'i?a:ras3t<?5ffiiai 
-r ^ss^wRia^ 7 iKtcEfJt«)ii^#(*«§jg. 

6uEiSt^Kfl:KO±tCSfl:$/yi3>fla^jgjgJir^igei:^ 
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12. 0«§Sfl?a;^?5pT*^oT> li5SS^20^S 
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13. e^S^ 1 tO^^SJ^iC^'^'r S K-/^> hy!r«/>^6^ 

'fet). fi5Elg2<D®SJ^S^^T€>K-A'Vh3!ra3t>^50: 
$C£:^!$m<S:7dffi:^(0e&gS1 2 ^(C EG<D x A/(D 

1 5. ii^j&c t^>2i3iiis$n^rErEse<^(aic. 6(rs7 

S m 9 m tc E C G!) x ;u o ^ >3 . 

16. ¥«iffSH*«COx A^*JgJgiT*fc«(0:^ffi1?^o 

t(rESi5±ic!»o>Bfl:ia$^jST$se&. 
WTicEiJt^nfcaB. BP$, 

ffirESik->'j i^vis&cf ^E^v^K^bKosii^aJ 



K-/^> h*fiaESjSOfi&ESmSI»tcaAT*C 

(aEK-A>hsfi&EsiS(f»«cflEa$tt*ae 

r»EjifS^nirS{liaigU/t1$(C, S IS O '^^ x /!/ m lit )^ 
fi&E7*hU5?:^hK<0-SI^B^.i-S-SC4:(C^ 

0KrEMfl:'>u3VK©-gp^'3a3-r'5)aet, 
s « ^ n fc # s ?^ ^: R 53 J« 3 n ffi g W T s 

fk8SOfi(fE8aiSBf^«Sii&UT. fiaESfiB43(Ci£A 

*c«^^^oxA/«jg«-r«>aet, 

JSW^nn:^E^3I^5t^WT*ffiEK-/<>h 

^6(rEii@43{ci£iiS(ai£^33&^i, 



1 7 . '>>S: c 1 1> 1 !si»sga^n^?KrEjS@;:j^ i ® fT*5n-& 

18. 'J^'S: < 1 1 @t5lg^n5,/KrS©SA!^ 2 Hfr^^n^ 

19. tersest 1 o^sj^^jauNT-^ o t, «&E»2©©m 
j^^/rPT-«5rc t^i^at:rsK^<oe(fflmi eigcE 

20. ^EMI (D^SJg^tf PT-aoT. A(fEm20^SS 
n^S/rNT-^5)C t ^^atT^a^flDKODIff 1 eiilCE 
K<OC? x A/<^?ggc73J*o 

21. fi^ESgl 0?»SJBS^^"9 -SfiJEK-AV 

^»^6^*Ct^^a<t:T2>S^<0KliD,mi 9iStCEKO 
Ox/l/©J^«73J&, 

22. fi«FK^ 1 O^^SJ^^^ ^ aStrE K- A'> h /j^OH^R 

fiiTE^ 2 ©#Sfl^iCei&T«>iRfE K-/\'> h /i^ 
5 « C t a t T ffi^<7) KIHim 2 0 JR (C E 

23. fi5E"7 * h h0©-gfi^Bft^r^ttC<fcOijo 
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m m m 

3C?i/l/CMOSffi« 
*£tiMtt. /nI-^^g<C<|:$1 984^5^253 ft- 

K-r^ nfc PC? 1 /u^#-r -5 < , ^fc. <ttc^»ig® 

■r, PC^iA/l tt'> 'J SB 21^ ICffi&UTO> 5/'^ 
^ VSJS 2 tt. 2 X 1 0 ^^-4 X 1 0 ^^w.=f'/di<omm 

^fc«r^T, pc7x/nrtic. I- ee^f -SN ^1- > 



1<DK-tr>^^«, NSB2(OK-tr>^(7)U"S:/bJ:i9t> 

e«cjft6r, pc^i/ntt. +5^«cst>pg2K-A>.h(o 

T'2>/;:«)JCNSS2<OK-t:>ir<OU'>C;i/^@5«)^»:fntf 
'fte^^t^. UZPO'&tf^* SB 2 O K- f V^^^rSi?)* 

«?)tc«, ±sufcs*»cj;o, PC? I yui 03 K- trv^f o 
PC? X A/ 1 (0 K- trvi^U'^/u^Sft^^ it , N + v-:;^ 

RCfKU->mK4. PC? I /U 1 t 0DH03»^iaj» 

fflUIiST, }£^g|i0&tB§att, -HOS IHTEGRATEO CFRCUI 
TS"(Engincering Staff of Anerican Hi cro-Sysieas 



Robert i. Krieger Pub. Co. , 1979^%!t) (0^4 5 — 4 

5ICJ;»:), "TWIN-TUB CHOS-A TECHNOLOGY FOR VLSI CIRCU 
ITS^dEEE Tech. D ig.. Int. Electron Device Heet., l. 

980 ^) 5 2- 7 5 5M«Cfi$V>T. 2^?r(twint 

ub) CMosatsxiiKi^aF n/t o m^ bstt, aoz^y 

i??l^T-x PC? x/l/2 3 Rtf N C? I A/ 2 4 * * -r:t>aA 

V^A^ft-^ t^tJCNC? I A^2 4 ^SWWCIBSftl^. Si^ 
fcNC?xA/24tCgaM^;r'&<i:'5CPC?x/l/23^^A 

r «»c t c 0 a ee^ «*c t7 ^ c t T- s , 



isnasiaw, PC? I A/ 2 3 cj^;a?nfc<r- h 2 7 . y- 

h«ftK33, V-::^g|^2 5SaKU->M^2 6^^ 

-h31, y-hm»BM33. V - :^Siia 2 9 K U - 
>mi^30^^tT*h7>v:^5»32«^§€r, (£oT. P 

^f>^;ux/w;^32<D^ii3!?/h$<j&o/i:ctiC(5i; 

TNOx A/2 4<OK-tr>5'^<OU'^A/€^a»Sfc®«C. P 
Oi/l/23OK-/\'>h^0SR€^S «)'2> i& S ^ < ^ 5> . 

+ ma26^ POxA/23Rt/N+SB2 1 C<l;t)^^e^ 

"ELIHIKATION OF LATCH-UP IH BULK C-HOS"(rEDH Paper 1 
0.2.0eceBber 8-10. Hashi ng ion. 0. C. ) tc fiS T fr*? tiT o> S o 

ffilSbfci^9n<025'r«S«CKTtt. NC?iA/24Rtf 
PC7i;u2 3;5ri^mt>®StCK-r$nTl>^o Parlll 
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tt«SEEei>StT«>E PROM ( -f U - "^T-;!/ • r a ^ 
^vT/i/ - 'J-K;t>'>P--;i<t'J) sJttMiEEPROM 

ii ^ T «> tc li >5^ (0 4^ 3QD ;^ f£ *S Bfl ^ n T 0 > s , 

(ott«8P^»/au. cnsoiiac, 2Jc«cfflir>6n«»7 * 



15 8^5^3. 926. 081^ tt, ZL(iy ^"Ifi^^ 7.^ (h^^ 
4 5 0. 02 1 S«, K-r$ nSAcsiiKi 1 o*»s 

3^S1trfm4. 2 7 7. 2 9 1 ^QQfllSB. m4 ass 



innate, ssrcN K-ranfcK^bia^:^^«-n5^i>x 
osc^icRig-r* tfttcgeM^ut^^NRcf PC? i/u^ 
« s fc k: ffl (f > ^ c t o T- ^ -5 gij ^ >? ffi * ra ^ u T t ^ 
N K-r3^nfcEffcKv;^^tt, PK~tr>:7xeo 

frt^. l^lRtC, PK-T^n/tmia^SBCffilS^lf , ^ 

isa^tctt, eeai^ufcNStf POx/i/^i^Ricj^^-r^ 

©mat ft^5'&-5^>OT-a -5 TfiO^. '>^<t^)3^^0S 

Si « U T (r^ •& . 

'> ^ t > ? 5^ I e e e S i: ^ -5 ^ {* «i| 3§ ^ file T ^ 
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tf ^8361-502993 (5) 
Iff 4 aBRCfa4 bB«. sa-SSSJ^^^^^-^) K-/< 

K-/\'> heat jia^i. sfflrtcK-T 

fl5jSom2 0^/ig(59^5^To 

-5 J:5'&*«9HCS-J<^ttlC<|: t)S*-g>ffll^e*#r^ 3 



SIS i a-Sge j 2 r:>Oi£A$n)t>»og5M^U 

eesi^ufcamffifflrosg3<omiai:^^-r'&x/w::^^ 

@^fc«^8aa-§l8hBIC;gR$nfc«fcatCUT}^ia3 

n fc SH ± tc x/w :i ^j^^T 2) fc ai> «c m o> 6 n^^ 30 ;5 

^i^figfliiJtCjKT. SH40«, ttl30-1 00*-Zx- 

S->yi]>SB<D@^, ?530-100;j--A-cBti>a 
ffiJi^tt. SS4't:*^1xlO^^-2. 5X1 0^^®^/ 

"Physics and Technolooy of Seniconductor Devices" (G 
roves, John Hi ley S Sons 1967^ Jg|f) ©SB 1 11—1 



1 3Htcg»j$nTt%s, SBOfiia^ti. ms 

«) 3fC $6 ft o a g /i? gf « -5 c o n T « ^ T a o 

afi'fl8:^xy rj$^SII«, ©ffi3tfit03g 1 9 4 MtCggC^ 

^S^T, SB4 0&ami|t4 3 OPS^^^OiSi^;^, 
1x10^^-2. 5 X 1 o^%?/crfSS®;t-^©Stx 
t>(OT-«Sfc«>tC. (20Va±©) SO^if &»«8©ffi$ 

N':'in/4i«, -istc-< ;r viiAiCcfcos® 4 ortc 

X 1 0'^IiS?/crf©:t-5r<ONSK-/^>ht:j:Otj3gS 



KODT-a^, PC?iyU42W, W^tf. ffifitag. 5r-<;t- 
1 0^*PSI^?^/crf<J5KiaiT-> PO 1^4 2SaNC? 1/1/ 

4iicj^«$nfcfi3fiEx/w::^(cffiSUT (20V«± 
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O^fclgS, iRlffiSliStOS^ 1 1 3MtCE6i$nTt>5Kfc^»C. 

SS/^S<^'2>o M^tf, Sg<7) 1 0 - 5 0 ^ - A-OD© 
JStfi^tt. f5l4 X 1 0^^- 1 X 1 O^^Ii^.?/(al<ONS5F*6 

1 , 4 2Rl/4.30ESIitf ®STJ&t^iST^5>. W^tf. 

3>:r5. p I A/ 5 2 tc cfc 19 f>^$ nro^ -5 „ c(r>nf/&m<o 

^7 as 0^ erne aa-igs haK:j:(:)^$n5>. t^rn 
nt^mmeofy'^^^r^o 6 o/rPS®<g^. k- 

SSt'iSKfcSe 1 ttv mX[i. O2 +3HCi<7)1?!S 



Sfl:fl9 6 2 tt, M^tfiSESvffiiSS ( L PC VD ) »C,fc 

tt, 7 * h L/-:?:x h 8 1 ^SfbfK6 2 ici^i^:x t-v^tc 

2iS$n2>o 7-r-/bKv;^^?fr*':?x/\-7-^5'hJC!I^ 
•7jii>K:j:i9Sajbn:7*hU5?::^ho®»/r<b^ 

m(C(3Bffn-5>, iJcfr^T-, ®a5nfc7*hU5?:Xh81 

A^-? fcggia^^^r «>fc«)^cmo^ 5n^»lSfflSlC J:-5KB 

HF&Bg@S/)j:ffi{blI9mi|^^BSt^?$^^(cmt^end. 
7 * h L/5?>t h 8 1 5g7cg|(C^$nfc 



UT. (^7 c@©»jilCS$nfcKiblR6 1 R^f^flsfift 
6 2 0®^J<!5TiB©SH 6 0 CCffiST«»SStt3fKI?<0 ) 
Sttlia€WiSTSn:«)07 7t b iyi^Xb B -] & 

lett, ^/v-Tfomsoc^xyuma^je^T-s^T-iiEmT 
* c t ^ T- a ^ o 

7irKUv:ihB2©P':?in'-7^i^Zr, PC^i/UCN 
^rV^/l/) 7 -< -/l/KSCf Slimme 5 eSOBStt fc<S 

jg 6 4 icj^^^n-^, c<DjaetcfiST, m7ciau:^5 

Stt^^s^tt^^bl8/K(bKt^> KC? y ^6 1 , 62K:J: 

Stfft25KeV<^X^A/4=U"^/UtCT. PSK-/^>h 
©7 -f -A/KaA^-ff-S. COiSett, 7-f-A/Kmiart 

S^feW>&7Y-A/Kx/^-<':^<^Jl^^^fi$±TS- 

ffl^J^ra^r'^T, ftSxl 0^^-< :t >/as*Rl/ ft 1 
2 0 K e V «D x:?^ 1>"^/HC T P x yuaEA^ff "5 . C 

n«, Pc?xA/*, sftK/EfbffissauTtiA-r^^flJ 

» 7 e aCglffnTO^S J: a S>Etra»(CUT, 7 



$ n fc j^st <o 5Ftt?i9 c t c J: *9 ssGEmia a A* 

4 X 1 o^^pmf^.^^ai<omm<o k- sn*. 
i&^nmmizmxiA. s?ffEmJa©fc«^<07-r-n/KaA 

^^NM$fcttPgs7^-;uKaAt^^JCffftn$o 
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1-1^0361-502993 (7) 
NOi^, p X ;i/2ftif asjEsaia^AEt^o K- /«> h 

7^-A'KKft:l5J1O1^0^^*o 7-r-A/KKfl:ili1 
01 tt. l51000T)OS-:>fcKlS^IIilSxr^tCT27bS4 
«B3fiESU, «»W(CJ?j6000-1 OOOOAo^St 

7 Y -/uKffiflsia 1 0 1 tt, SBSOi^tcj&jacsn 

5 /P S S !^ C lie e n l/C ig T- 7 -f - A' K E ft S !7 fc ffi 
SiSBEmi|liiAXrl7t)n^A^-:>fc@^tC, C<om 

Xx'X!)'^>>7tC<i:K)SfbIK62^BftSU. SliSgt^JlP 6 

icjiOs MEit^«»eft;ia6 1 ^samK/j^s^su. m 

tCcfcO. y-hBrfl:K102€'. t^300-3 50A<Z)® 

i5i;t> isfcRi o 2*j^«ufc®c, ia55no cfe^tc UT. 

S^^HfflSSEra^A^lT^o 

^e®->'^a>ISl03 (^7 iS) ffil^wrffi 



ff5iffil«5(CJ:»? . ^3 5 00 A<0^$iCT^i9(*«a® 

SB 7 j gIC5^enTl^-5<fcac, 7 * h U'5?>1 hSCf ® 
J3](7)7* hUVir^7-r-Raxy^>^!J»j (0?^«C 
F4 T^Xt'tCJ^^Xy^V^) ^ra<»^T, NC^xA/ZI. 

(Sssmme BRVPo X A/6 5 F«aosttx/w>tscf k 

M2g)^MCT 

JWCiJ^S. C7xn/m^^ffl8iJ«CiiAtC<i:DI^^-r'g)m2. 
1RtfSfcK62fl!, x/WX<^Ox A/mia^-O^JPJgE 

7*hUvXh63«'<^:('^T-V7h/>;-^$n^o sBI^D 

lA/mi^coTXi^/j^. I -7 T'csi^sn, -^x^^tc 
cJ:os8aiUfc7:thi/-:?x ^©©lacft^etf rafflffn*. 
7 * h U5?x hoaaanfcfiiae 4 ss8a@ic^$ 



$n'ixn7rcSfl:fiS<osgi3^Bf;^-r*fc<K)icr^xvxy 

6 X 1 0 ^^-r ?f >/aB<DigSRCf J1) 1 20KeVODX 
:»;i/:<:U/s;/HCT. ffl^^fflfr^X PC7 1 5 ©^A*!7 
^. 

^ecgHC^Snmjr-^C, JJjlC7*I-l/5?Xh63€^ 

198 d la^c^anT^^«»cfc^(c. p x 5 €^ k- t: 

Oi-7 7'eft900"C'-1 000'COK5S3?(aifv(^eT 

a60i^(csE^egrEK$it$. ^eio^m. ffifbii966«i 

t^3 0 0 0 A<om^tcj^/s^nSo 

m2 ©7 * h t/5?X h-K 6 7 a . 6 7 b S^flrS^O 5r - > 
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67bT-«J5:<flfifl:aa66)>'S52<09 x ^/(DSStS SB* 

J:»3J^fi?T«>C^;?rT$$. M^tf, P SSSa^I^tiC St} 
UT«. 1x10 ^^-4X1 0 ^^1^.? /arfiOffiffW K 

mffiUfc. PC^i^KCTISitBa^aSattSfcttiT) 
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me g @«c/7^?nrc<fc^tc, ent^Rum^mu . no 

x/l/7 1 /rJ^^an«>/>:eSmBE':? x/l/6 8 ICK^T^Sa 

^•fflt'V 2 5 K e VCOI :?tA/=P A'Saf^ 5 X 1 0 

65, 68ftC/71<0K-/'C>htt. »l5.tfOi-77'€- 
$^1 1 5 0T:O^«lffi^#ISamf?9JCT|^8-- 1 2lfiJRai)D«R 

a^n, KmiK? 2^*5)1 000A<^^?«CJ!^fi2T^p 

mmS.O x 8 tcWlg^«»mi«/j»5K<b0 6 1 Zit^Sft: 
KG 2*8fe3c"r'5<&H/rftV^o C©®^, Sl^XPS^iSN 

5K<fclS6 1 StfS<tK6 2^SiSrsaAtfT^fca!>JC 

T&tm-f^. iiA^(7i>ft:«. m8 h@tc^^nfc j:-5k:, 
N X ;i/ 7 1 ^j^^-r ^fc«)tc K-/N*> h ^fisast^-e 

WTx/W:X£/|fl«S'r5»a ^fl:K6 2/r^'£0 3:$San-g> 

fc«),S8h0lC^^nT^^^>p^^»<tle7 2^, NC?i 



63, 6 7 a, b S^iat^^o^T-HOOC? I /U>!^J^jaen, 

g ©J w j& g e ss # 51 ^ u » -5 J: 5 ^ m ^6 K :® :^ a I? 
jg-r -So 

Rtf6 5 OgS$(C East <^501*^Ct*)T-ff$. 

i^ct'^T. Kfbraee, 6 Qscf 7 2^ftt»^u, sfif'iip® 
esi/iig©»cE^)anfcc?x;i/mta^^rsx/w>t©fc 
i&<o3':?xA'Sffi^0fi2Trscti!iiT-&^. 

&c/PC7x;i/6 5#S<5nfcEfl:($<^^|i||{*«lj§^^xTo 
a?8 h0(C$$(:t$S^EEm)$6 8(Dil9QB(Ofit@». ^ms. 
8R»!l^AjJrra^>5n3B:)C»»ofca^tCSS5^^#C05miaT 
35^Tmtr^Ci:^^bT^^-^), 2>:t>T-. g^Ttar. HPS® 
@S^fflO^^C ,t«C J: t)ffi<fcjR 6 6, 69&tf72/r0^ 
Sn. ©«lj5«jtc AO, C?x;i/SHI365, 6Batf7lK: 

288 j stc^s? n/c^jonfigesw. ssffissiatc^-r^) 



turrai^, ro(^i£ARtfl£8fc?nfcOx;u6 5 , 68 

de7jrhl/5;:Xhl!M67a. 67b^tt#Ufc«»C, K 
<blBI/Sft;lS6 1 , 6 2^a5ir«»iiAef7^C ttCJ:i5, 
^8 i StC^^nfc J:^;5:itAC?x A/Sa«6 8 €fl^fiEir-5. 
Ox/U68tt, C^x/l/e 5tC»UTg®jfi^C^S5I^T'2>, 
tt8-1 2mmiZUoX . ftil 1 5 0*C<0 2gStCJ&Q 
t(C<fci9l£AOi/U68e^iSaS[?«So IJfiC, S 
fblS62, IPV^KfbK6 6St5^it^K^blS!6 1 -^Kt^O, 

j@t:^^nrc, ii Ac? x /i/ a 5 , ti Ac? i /i/ 6 8 zi 

/T^ ^ n fc 3i^4!c ? n 5> . 

^ 191 % T ^ n Ur 93 fiQ a ES tK jEi' 6 $ lg IC S U @ ^ A 
Z>iC, SiD ICgflsiS 6 2 ^fi^^T^C ttC 19 r> X A/?gI^ 
6 8 ^i£Ar«»C^:=b pIfl|T35'5p C^iA^SHIDl 
68rtOaAK-A>h€'ffi»31t'5SlC, jSaoOff^^ffi 
fb0^NC7i;u6 8(O±(a!)lCJ^;i!tT^« C <OIP fc^ IB <bK « , 



(i?ai^l200-500A) RCfSibK (1 500a) ii^ 
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